Purpose: The objective of this study was to investigate physicians' attitudes toward ethical end-of-life decision making about dying newborns. Methods: Between October and December 2015, we surveyed 185 neonatal staff members working at 6 neonatal intensive care units to investigate their attitudes toward ethical end-of-life decision making about dying newborns.
INTRODUCTION
Over the last five decades, Korea's neonatal intensive care has improved greatly 1) .
However, aside from improved survival rates, the long-term outcomes remain unsatisfactory 2, 3) . Thus, arguments surrounding the maintenance of invasive treatments for neonates without any hope of recovery have increased in the medical field 4) . Moreover, neonatal staff members now face a new dilemma: end-of-life decision making about dying newborns [5] [6] [7] .
In a study that investigated the ethical decision-making attitudes of neonatal intensive care units (NICUs) staff in 10
European countries, most people agreed with the continuation of treatment without intensification, withholding of emergency maneuvers, and withholding of intensive care, in limited contexts 8) . However, such survey results can differ according to the cultural background of each country, rather than individual staff members' tendencies.
In Korean NICUs, do-not-resuscitate (DNR) orders, which involve withholding cardiac resuscitation when it is required in cases without hope of recovery, are considered a method of end-of-life care for dying neonates; however, no study has investigated the ethical perspectives in relation to this aspect in detail. Therefore, the present study aimed to investigate Korean neonatal staff members' attitudes toward ethical end-of-life decision making about dying newborns. 
MATERIALS AND METHODS

Respondents
Survey
Questionnaires were distributed and collected in person with the assistance of managers at the NICUs to each unit from October to November 2015, and the data that were collected by , we assessed the respondents' personal views (agreement and disagreement) regarding seven categories of end-of-life decision making about neonates. Six categories were used to assess the respondents' opinions and attitudes toward DNR orders for dying newborns 9, 10) . Respondents were asked to indicate whether they strongly agreed, somewhat agreed, were unsure, somewhat disagreed, or strongly disagreed with each category. "Strongly agree" and "somewhat agree" responses were analyzed as agreement, and "somewhat disagree" and "strongly disagree" responses were analyzed as disagreement.
All the questions in the surveys we used as reference materials were written in English; therefore, one neonatal subspecialist, one medical ethicist, and one nurse who is also a licensed English teacher translated the questions into Korean, and the final survey was formulated upon agreement among these experts.
Statistical analysis
Statistical analyses were performed on a personal computer using SPSS version 18.0 (SPSS Inc., Chicago, IL, USA). Fisher's exact tests were used for the comparisons of categorical data, for example, gender and religious beliefs. Independent t tests or oneway analyses of variance were used for two-group (or more than two-group) comparisons. The corresponding nonparametric methods, i.e., Mann-Whitney U or Kruskal-Wallis tests, were used whenever the data normality assumption was not satisfied.
Statistical significance was set at P<0.05.
Ethics statement
The study protocol was approved by the institutional review board of Dong-A Medical Center. Informed consent was obtained from all the participants, as confirmed by the board.
RESULTS
Sociodemographic characteristics
We distributed 193 questionnaires and collected 185 (response rate=95.9%). Among these, 40 were from neonatal doctors and 145 from neonatal nurses. The participants' demographic details are displayed in Table 1 .
Personal views regarding end-of-life decision making about dying neonates
Half of the respondents generally agreed with the following three major end-of-life care methods: using sedatives/analgesics to suppress pain despite the risk of fatality (80%), con tinuing 
Attitudes toward DNR orders
Most respondents believed that it was necessary to suggest to the parents of dying neonates that they sign the DNR orders (62.7%). However, most respondents found it difficult or did not find it rewarding to talk to parents/families about DNR orders (90.8%) or to obtain consent for such orders (84.9%). Over half of the respondents agreed that recommendations to parents of dying neonates that they sign DNR orders should first be approved by clinical ethics committees (Table 3) . than the rates observed in other studies (61.5% and 94.2%) 9, 11) .
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According to our findings, Korean neonatal staff members believe that withholding or withdrawal of treatment is necessary while making ethical decisions about dying neonates.
However, they preferred using conservative, rather than active, interventions and also valued reducing pain. Furthermore, they
perceived that it was difficult and tiring to explain the DNR orders to parents, and to obtain consent from parents and ethics committees. In the US, the ethical considerations for neonatal care have been discussed since the 1980s, and ethical laws for neonatal care, most notably the Baby Doe Law and Baby Jane Doe Law, have been established 16, 17) . If a child has "lethal" anomalies or a "terminal" condition, the courts generally find that parents are the primary decision makers concerning the level of care 18) . In Korea, the guidelines for withdrawing lifesustaining treatment were announced in 2009. These are based on the self-determination rights of the patient and the medical judgment on the status of the patient; therefore, there are limitations in applying them to neonatal care ethics 19) .
" 
DISCUSSION
Our participants generally agreed with using sedatives/ analgesics to suppress pain despite the risk of fatality, continuing current treatment without using other treatment methods, and withholding emergency treatment in the form of cardiac arrest resuscitation. However, they disagreed with administering drugs for the purpose of ending life, withholding neonatal intensive care (i.e., resuscitation at birth or mechanical ventilation), and withdrawing mechanical ventilation. In other words, the respondents agreed more with using conservative, rather than active, interventions in relation to end-of-life decision making about dying neonates; these results are similar to the findings obtained from studies conducted in other Asian countries 9, 11) . In contrast, our results differ from those obtained from studies conducted in European countries, where many doctors agreed with using active interventions, such as withdrawal of mechanical ventilation 8, [12] [13] [14] [15] . Interestingly, the respondents agreed most with active interventions required for reducing pain (80%); this differs from findings of other studies conducted in Asian countries but is similar to the high agreement rate observed in European studies 4, 8, 15) .
Although the respondents replied that it was necessary to suggest to parents of dying neonates that they sign DNR orders (62.7%), the agreement rate was much lower than that observed in another study (86.5%) 9) . Moreover, in this study, we also observed a clearer tendency toward the respondents finding it difficult or wanting to refrain from suggesting DNR orders or obtaining consent from families in person 9) . Over half (50.8%) of our respondents agreed that DNR order recommendations should first be approved by clinical ethics committees, which is lower The DNR informed consent form in your hospital is dear to you 57.8
Obtaining consent for DNR orders is more of a chore than a rewarding task 84.9
I agree with suggesting that parents of dying neonates sign a DNR order 62.7
I am confident about discussing consent for medical procedures 58.9
Recommending that parents of dying neonates sign a DNR order should be approved beforehand by a clinical ethics committee 50.8
Abbreviation: DNR, do not resuscitation.
this regard.
Newborn patients cannot make their own decisions, and the rights of newborns and parents might conflict with the welfare system 21) . When it is clear that life-sustaining treatment does not lead to the well-being of the newborn, family, and society, neonatal staff members must often make judgments about withdrawing treatment from a medical perspective. In this regard, European countries actively seek to directly or indirectly reflect the opinions of parents in ethical decision making, even in cases where their opinions conflict with those of neonatal staff members [22] [23] [24] [25] .
Therefore, it is also necessary to establish a clear, mutually 
